was prepared as previously described (9). 11251]-insulin used in the preparadon ofgold-['25I]-insulin was iodinated as described (9) but was purified on a Sephadex G-50 column eluted with 0.01 N HCI in order to avoid the BSA in the normal purification method. incubated with gold-insulin as described in the legends and were prepared for examination as previously described (14, 15) . Quantitative analysis of insulin receptor organization and distribution was performed as previously described (15).
Results
Initially, gold-insulin complexes were made with three diameters of gold particles (5, 10, and 15 nm) using stabilizing concentralions ofinsulin and ['2'I]-insulin. As shown in 'Thble 1, stabilizing concentrations of insulin resulted in complexes with 40-327 insulin molecules attached to each gold particle. The number of insulin molecules per gold particle was approximately proportional to the surface area of the gold particle. It can also be seen in Table  1 Figure   3A ) and the plasma membrane. The particles were found at vanous distances from the plasma membrane, as has been previously observed on other cell types (3, 7, 11, 12, (14) (15) (16) (17) Figure 3 . Electron micrographs of reduced-valency gold-insulin binding to H35 hepatoma cells. Cells were incubated with 10-nm gold-insulin prepared with 5% of the stabilizing concentration of insulin at a final concentration of 100 ng/ml (based on biological activity of the gold-insulin complex) for 30 mm at 37#{176}C, washed, and prepared for electron microscopy as previously described (14) . Gold-insulin receptor sites were found in the glycocalyx of the microvilli (A) and plasma membrane as single molecules or in small groups of receptor sites (B). Gold-insulin was internalized in non-coated pinocytotic invaginations (C) and was found in uncoated endosomes (0), multivesicular bodies (E), and dense, lysosome-like structures (F). Bar = 0.15 sm.
une 3C) and was found in uncoated endosomes ( Figure  3D ), multivesicular bodies ( Figure  3E) , and lysosome-like dense bodies ( Figure   3F ). These observations were qualitatively similar to previous reports ofFm-Ins internalization in rat adipocytes (17) and 3T3-L1 adipocytes (15).
Discussion
This study has demonstrated that a colloidal gold-insulin complex can be produced which has insulin-like activity identical to equi- 
